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(S) Novel silicone polymers and water-dispersable, pasty silicone oil compositions comprising the 
same. 



(57) A novel silicone polymer which is obtained by addition polymerization of at least one organohyd- 
rogenpolysiloxane of the type shown below 

(1) R^bHoSiCW*)* 
(2) R^O^ 

and a specific type of polyoxyalkylene and/or organopolysiloxane provided that at least one selected 
from the organohydrogenpolysiloxane of the general formula (1) and the polyoxyalkylene is essentially 
used for the addition polymerization. The silicone polymer is capable of being swollen with silicone oils 
to give a uniform, pasty composition without use of any surface active agent This composition is able to 
stably, uniformly disperse water therein. Thus, the silicone polymer has wide utility in the fields of 
cosmetics and medicines. 
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BACKGROUND OF THE INVENTION 
Field Of The Invention 

5 This invention relates to novel silicone polymers which are swollen with silicone oils and also to pasty sili- 

cone oil compositions which comprise the silicone polymers and silicone oils and are able to stably and 
uniformly disperse water therein. 

Description of The Prior Art 

10 

Silicone oils are non-toxic and have thus wide utility in various fields including medicines and cosmetics, 
as base oils for a variety of compositions. In genera), silicone oils have a relatively high viscosity of not lower 
than 100 centistokes at 25°C. Especially, in the fields of medicines and cosmetics, attention has been recently 
drawn to silicone oils which have a low viscosity of not higher than 1 00 centistokes because of their good exte rv 
15 sibility, cool or refreshing touch and high safety. Hence, extensive studies have been made on the applications 
of such silicone oils. 

However, when low viscosity silicone oils are used as a base oil to prepare, for example, pasty or greasy 
compositions, it is necessary to add thickening agents in amounts larger than in the case using ordinary silicone 
oils. This makes it difficult to obtain a homogeneous, uniform composition, with the attendant problem that the 

20 low viscosity silicone oil is liable to separate from the composition with low stability of the composition. 

In order to solve these problems, attempts have been heretofore made wherein various types of thickening 
agents for the low viscosity silicone oils are proposed including organic materials such as fatty acid esters of 
dextrin (Japanese Laid-open Application Nos. 62-121764, 62-143971, 62-143970 and 63-159489), fatty acid 
esters of sucrose (Japanese Laid-open Patent Application No. 63-235366), trimethylsilyiated polyvinyl alcohol 

25 or trimethylsilyiated polysaccharides (Japanese Laid-open Patent Application No. 62-240335), fatty acid ester 
group-containing cellulose ethers (Japanese Laid-open Patent Application No. 63-260955) and the like, and 
inorganic materials such as organic modified clay minerals (Japanese Laid-open Patent Application Nos. 62- 
45656, 62-54759 and 63-72779). 

However, the use of these organic or inorganic materials as a thickening agent involves the problem that 

30 the inherent characteristics of the silicone oil such as the refreshing or cool touch to the skin and the high exten- 
sibility are reduced. 

Another approach has been proposed, for example, in Japanese Laid-open Patent Application No. 2- 
43263, wherein a specific type of silicone polymer is provided as a thickening agent and treated along with low 
viscosity silicone oils under shearing conditions to obtain a uniform pasty composition. 

35 In the fields of medicines and cosmetic articles, there are often used compositions which are formulated 

not only with oils, but also with water as essential ingredients. In such a case, it Is usual to add surface active 
agents to the composition. However, a difficulty Is still involved in dispersing silicone oils and water uniformly 
and stably. In addition, most surface active agents are irritative to the skin and their use is not favorable. 
Although the silicone thickening agent set forth in the Japanese Laid-open Patent Application No. 2-43263 exhi- 

40 bits good thickening properties against silicone oils, water is not uniformly dispersed therein. 

SUMMARY OF THE INVENTION 

It is accordingly an object of the invention to provide a novel silicone polymer which is able to thicken low 
45 viscosity silicone oils thereby making a paste or greasy composition comprising such low viscosity silicone oils. 
It is another object of the invention to provide a pasty silicone oil composition wherein water can be 
uniformly, stably dispersed in the composition without use of any surface active agent 

The above objects can be achieved, according to the Invention, by a silicone polymer which Is obtained 
by addition polymerization of at least one organohydrogenpolysiloxane selected from the group consisting of 
so those of the general formulas (1) and (2) 

(1) Ri ,RWK)^ 
(2) R^H.SiO^ya 

and at least one member selected from the group consisting of a potyoxyalkylene of the general formula (A) 

C m H 2m . l O(C 2 H 4 0) p (C s H 6 0) q C m H 2ny1 (A) 
55 and an organopolysiloxane of the general formula (B) 

provided that at least one selected from the organohydrogenpolysiloxane of the general formula (1) and the 
polyoxyalkylene of the general formula (A) is essential for the addition polymerization, wherein R 1 's may be 
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the same or different in the respective formulas and represent an unsubstituted or substituted aJkyl group having 
from 1 to 18 carbon atoms, an aryi group, an aralkyi group or a monovalent halogenated hydrocarbon group, 
R 2 represents an organic group of the general formula, CnH^C^OMCjHeOJgR 4 , wherein R 4 represents a 
hydrogen atom or a saturated organic group having from 1 to 5 carbon atoms or a group of the formula, R&-(CO)-, 

5 in which R 5 represents a saturated organic group having from 1 to 5 carbon atoms, n is an integer of from 2 to 
6, f is an integer of from 2 to 200, and g is an integer of from 0 to 200 provided that f + g is in the range of from 
3 to 200, R 3 represents a monovalent hydrocarbon group having a vinyl end group and having from 2 to 10 
carbon atoms, a, b, c, d, e, j and k are, respectively, such that 1 .0 s a s 2.5, 0. 00 1 s b £ 1 , 0.001 ScS1,1.0 
gd^ 3.0, 0.001 ^ e ^ 1.5, 1.0 ^ j ;§ 3.0, and 0.001 £ k £ 1.5, p is an integer of from 2 to 200, and q is an 

10 Integer of from 0 to 200 provided that p ♦ q Is from 3 to 200. 

According to another embodiment of the invention, there is also provided a pasty silicone oil composition 
which comprises a mixture of the silicone polymer defined above and a silicone oil, the mixture being kneaded 
under shearing conditions sufficient to cause the silicone polymer to be swollen with the silicone oil. The silicone 
oil should preferably have a viscosity at 25°C of not higher than 100 centistokes. 

16 

EMBODIMENTS AND DETAILED DESCRIPTION OF THE INVENTION 

The novel sOicone polymer is first described. The silicone polymer is a product obtained by addition polym- 
erization between at least one organohydrogenpolysiloxane selected from those of the general formulas (1) 
20 and (2) defined above and at least one of a polyoxyalkylene of the general formula (A) and an organopolysf- 
loxane of the general formula (B) provided that at least one selected from the organohydrogenpolysiloxane of 
the formula (1) and the polyoxyalkylene of the formula (A) is essentially contained for the addition polymeri- 
zation. 

Examples of the organohydrogenpolysiloxane of the general formula (1) Include those organohydrogen- 
25 polysiloxanes which have R 1 Si0 1t6 units, R^iO units, R 1 3 SIO 0 .s units, R 2 SiO^ units, R 2 R 1 SiO units, 
RZR^SiOcs units, HSiO^ units, HR 1 SiO units and HR 1 2 SiO 0 .5 units. It is preferred that the organohydrogen- 
polysiloxane has R'jSiO units, R 1 3 SiO 0 ^ units, R 2 R'SiO units, and HR 1 SiO units at the same time. The 
organohydrogenpolysiloxane may be linear, branched or cyclic, of which linear polysiloxanes are preferred in 
order to cause the addition polymerization to proceed smoothly. This type of organohydrogenpolysiloxane is 
30 readily obtained by a procedure as particularly set out in Synthetic Examples 1 appearing hereinafter. 

The organohydrogenpolysiloxanes of the general formula (2) are those which have R'SiOt.5 units, R 1 2 SiO 
units, R 1 3 SiO 0 . 5 units, R 1 HSiO units, R 1 2 HSiO 0 .6 units, and HSiO^ units. Preferably, the organohydrogenpolysi- 
loxane of the formula (2) should contain R' 2 SiO units, R 1 3 SIO 0 . 5 units, and R'HSiO units at the same time with 
or without further mixing with an organohydrogenpolysiloxane composed of RiHSIo* units and S 1 2 SlO units. In 
35 this case, the organohydrogenpolysiloxane may be linear, branched or cyclic, of which linear polysiloxanes are 
preferred in order to cause the addition polymerization to proceed smoothly. 

The organopolysiloxanes of the general formula (B) are, for example, those which have R 1 SiO^ units, 
R 1 2 SiO units, R 1 3 Si0 1i6 units, R 3 2 SiO units, R 3 SiOoj units, R 1 R 3 SiO units, Ri 2 R 3 SiQoj units and Rip^lO** 
units. The organopolysiloxanes of this form may be linear, branched or cyclic, of which the linear polysiloxane 
40 is preferred in order to cause the addition polymerization to proceed smoothly. 

In the formulas (1), (2) and (B) and the respective units, each R 1 represents an alkyl group having from 1 
to 18 carbon atoms, e.g. a methyl group, an ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl 
group, a heptyl group, an octyt group, a nonyl group, a decyl group or the like, a saturated alicyclic hydrocarbon 
group having from 5 to 10 carbon atoms, e.g. a cyclopentyi group, a cytohexyl group or the like, an aryi group 
45 such as a phenyl group, a tolyl group or the like, an aralkyi group such as a benzyl group, a phenethyl or the 
like, and a halogenated hydrocarbon group such as a trifluoropropyl group, a heptadecafluorodecyl group, a 
chloropropyl group, a chlorophenyl group or the like. It is preferred that the methyl group is contained in an 
amount of not less than 50% of the total of R''s. 

Examples of the aliphatic unsaturated group represented by R 3 include a vinyl group, an allyl group and 
so the like, of which the vinyl group is preferred. 

Examples of R 4 include, aside from a hydrogen atom, saturated aliphatic hydrocarbon groups such as a 
methyl group, an ethyl group, a propyl group, a butyl group, a pentyl group, a hexyl group, a heptyl group, an 
octyl group, a nonyl group, a decyl group and the like. 

Examples of the group represented by R* Include saturated aliphatic hydrocarbon groups such as a methyl 
55 group, an ethyl group, a propyl group, a butyl group, a pentyl group and the like. 

In the general formula (1), a is generally in the range of from 1 .0 to 2.5, preferably from 1 .0 to 2.1 and more 
preferably from 1 .9 to 2.1. If a is smaller than 1 , the resultant polymer is not well swollen In the silicone ofl. On 
the contrary, when a is larger than 2.5, a pasty composition which is obtained by kneading or mixing th resulting 
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polymer and a silicone oil under shearing conditions cannot disperse water therein satisfactory. 

Thevalu ofbisg neraJIy in the range of from 0.001 to 1.0, pref rabJy from 0.005 to 1.0 and more pr ferably 
from 0.01 to 0.50. if the value is less than 0.001, the pasty composition of the resulting polymer and a silicone 
oil cannot satisfactorily disperse water. When the value exceeds 1.0, the resulting polymer is not swollen in 
5 silicone oils as desired. 

The value of c is generally in the range of from 0.001 to 1 .0, preferably from 0.005 to 1 .0 and more preferably 
from 0.01 to 0.10. If the value is smaller than 0.001 , it becomes difficult to form a three-dimensional structure 
In the polymer obtained by the addition polymerization, leading to a poor effect of thickening silicone oils. On 
the other hand, when the value exceeds 1 .0, the crosslinkage density of the three-dimensional structure formed 
10 by the addition polymerization becomes too high to stably keep silicone oils. 

The value of d is generally in the range of from 1 .0 to 3.0, preferably from 1 .0 to 2.5 and more preferably 
from 1.9 to 2.1. If the value is smaller than 1.0, the crosslinkage density of the three-dimensional structure 
becomes too high with an attendant disadvantage set out above. If the value exceeds 3.0, the three-dimensional 
structure is not formed in the resultant polymer to a satisfactory extent, so that the silicone oil is not effectively 
15 thickened. 

The value of e is generally in the range of from 0.001 to 1 .5, preferably from 0.005 to 1 .0 and more preferably 
from 0.01 to 0.50. If the value is smaller than 0.001 , successful formation of the three-dimensional structure in 
an intended polymer is not expected, making it difficult to thicken silicone oils as desired. If the value exceeds 
1.5, the crosslinkage density of the three-dimensional structure becomes too high to stably keep silicone oils. 
20 The values of p and q in the formula (A) are, respectively, integers in the ranges of from 2 to 200, preferably 

from 5 to 1 00 and more preferably from 3 to 20, and from 0 to 200, preferably from 0 to 1 00 and more preferably 
from 0 to 20, provided that the value of (p + q) is In the range of from 3 to 200. 

The values of f and g in the formula represented by R 2 are, respectively, integers in the ranges of from 2 
to 200, preferably from 5 to 100 and more preferably from 3 to 20, and from 0 to 200, preferably from 0 to 100 
25 and more preferably from 0 to 20, provided that the value of (f + g) is in the range of from 3 to 200. 

In order to permit a pasty composition obtained by kneading the resultant polymer and a silicone oQ under 
shearing conditions to be satisfactorily dispersed, it is preferred that f/g i= I and/or p/q £ 1. 

The values of j and k in the formula (2) are as follows. 

The value of j is generally in the range of from 1.0 to 3.0, preferably from 1.0 to 2.5 and more preferably 
30 from 1 .9 to 2.1 . If the value is smaller than 1.0, the resultant polymer is not swollen in silicone oils satisfactorily. 
Over 3.0, it becomes difficult to form a three-dimensional structure in the polymer obtained by the addition 
polymerization. Thus, it will not be expected to thicken silicone oils. 

The value of k is generally in the range of from 0.001 to 1 .5, preferably from 0.005 to 1 .0 and more preferably 
from 0.01 to 0.10. If the value Is smaller than 0.001 , satisfactory formation of the three-dimensional structure 
35 is not expected with the attendant disadvantage that silicone oils cannot be thickened effectively. When the 
value exceeds 1 .5, the crosslinkage density of the three-dimensional structure formed by the addition reaction 
becomes too high to stably retain silicone oils. 

The values of m and n in the formula (A) are, respectively, an Integer of from 0 to 6. If the polymer of the 
formula (A) is used in combination with the organohydrogenpolysiloxane of the formula (2), m is preferably an 
40 integer of from 3 to 6. 

It will be noted that the starting polymers of the formulas (2), (A) and (B) are all known ones and are readily 
available on the commercial base. 

These organohydrogenpolysiloxanes, polyoxyalkylene and/or organopolysiloxane are subjected to addi- 
tion polymerization provided that the organohydrogenpolysiloxane of the general formula (1) and/or the 
45 polyoxyalkylene of the formula (A) should be contained in the polymerization system The addition polymeri- 
zation proceeds in the presence of a catalyst such as a platinum or rhodium compound at room temperature 
or at a temperature of from about 50°C to 1 50°C for a time of from 0.5 to 5 hours. Examples of the platinum 
compound include chloroplatinic acid, alcohol-modified chloroplatinic acid, chloroplatlnlc acid-vinyl siloxane 
complex and the like. 

so For the addition polymerization, organic solvents may be used, if necessary. Examples of such organic 

solvents include aliphatic alcohols such as methanol, ethanol, 2-propanol, butanol and the like, aromatic hyd- 
rocarbons such as benzene, toluene, xylene and the like, aliphatic and alicyclic hydrocarbons such as n-pen- 
tane, n-hexane, cyclohexane and the like, halogenated hydrocarbons such as dichloromethane, chloroform, 
carbon tetrachloride, trichloroethane, trichloroethylene, fluorinated and chlorinated hydrocarbons and the like. 

55 When the composition is used in the fields of medicines and cosmetics, ethanol is preferably used. 

The polymer obtained by reaction between the starting polymer of the general formula (1) and/or (2) and 
the starting polymer of the general formula (A) and/or(B) may be obtained by partial addition reaction between 
the organohydrogenpolysiloxane which is free of any polyoxyalkylene group and a polyoxyalkylene having an 
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aliphatic unsaturated group at one end thereof, followed by further addition polymerization with an organovk 
nyipoJysiloxane without isolation of the partial addition polymerization product 
The polymer according to the invention is a kind of crosslinked product 

In the practice of the invention, a pasty composition comprising the polymer thus obtained is obtained by 
5 subjecting 1 00 parts by weight of the polymer and from 1 0 to 1 000 parts by weight, preferably from 20 to 500 
parts by weight of a silicone oil to kneading under shearing conditions. By this, a uniform composition can be 
obtained. If the amount of the silicone oil is iess than 1 0 parts by weight a uniform paste is difficult to obtain. 
On the contrary, when the amount of the oii exceeds 1000 parts by weight, the resulting composition is not 
thickened satisfactorily and may not become a paste. 
10 The silicone oils useful In the present Invention have preferably a viscosity of not higher than 100 centis- 

tokes at 25°C. As a matter of course, the silicone oil may be a mixture of a major proportion of a low viscosity 
oil having a viscosity of not higher than 100 centistokes and a minor proportion of a high viscosity oil having, 
for example, 1,000,000 centistokes. Specific examples of the silicone oil include linear or branched methyl- 
polysiloxane, methylphenylpolysiloxane, ethyl polysiloxane, ethylmethylpolysiloxane, ethylphenylpolysiloxane, 
15 and cyclic dimethyl polys iloxanes such as octamethylcyclotetrasiloxane, decamethylcyctopentasiloxane and 
the like. 

The kneading under shearing conditions is essential for obtaining a uniform pasty composition with a 
smooth appearance. Mere mixing is not sufficient to obtain the composition. This is because the polymer is not 
swollen with a silicone oil to a satisfactory extent and both ingredients are not uniformly miscible with each other, 
20 resulting in a non-homogeneous composition. Such a composition has polymer pieces, which have not been 
sufficiently swollen, left therein and is not smooth to the touch or in appearance. 

The kneading under shearing conditions is carried out by the use, for example, of a three-roll mill, a two-roll 
mill, a sand grinder, a colloid mill, the Gaulin homogenizer or the like. Of these, the three-roll mill is preferred. 
The polymer of the present invention has good swelling properties in silicone oils and can yield a uniform 
25 pasty composition when kneaded along with silicone oils under shearing conditions. The composition is able 
to stably disperse powders or pigments therein without settlement as would otherwise be settled down in sili- 
cone oils owing to the difference in density between the silicone oil and the powder or pigment In addition, 
water is also dispersable in the composition without resorting to any surface active agent so that the compo- 
sition will be useful as a base for creams and cake-shaped moldings for cosmetics and products other than 
so drugs. 

The invention is more particularly described by way of examples, which should not be construed as limiting 
the invention thereto. 

Synthetic Example 1 

35 

6B.0 g of an organo hydrogen polysiloxane of an average compositional formula 

CH , H 

40 (CH 3)3 SiO -i SiO hz4-( SiO SH CH, ) , 

CB 3 CH 3 

100 g of ethanol, 32 g of a polyxyalkylene of an average compositional formula, CH2=CHCH 2 0-(C2H«0), 0 -CH 3 , 
45 and 0.3 g of an ethanol solution of 3 wt% of chloroplatinic acid were charged into a reactor, followed by keeping 
at an inner temperature of from 70 to 80°C and agitation for 2 hours. Thereafter, the solvent was removed under 
reduced pressure to obtain an organohydrogenpolyslloxane of the following formula 

so CH, CH, CH, 0 •< C , H 4 0 HoCH, 

CH, H 
(CH , )si<HSi0 h,4-<:;io h -iiio skch , ) , . 

85 CH, CH, CH, 
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Example 1 

100.0 g of the organohydrogenpolysiloxane prepared In Synthetic Example 1, 100.0 g of ethanol, 28.9 g 
of dimethyl polysiloxane terminated with a dimethylvinylsilyl end group at both ends of the following average 
5 compositional formula 

CK 3 CH, CH 3 
„ CH, =CH-Si-(M SiO >-,o- Si-CH=CH, 

CH, CU 3 CH 3 

and 0.3 g of an ethanol solution of 3 wt% of chloroplatinic acid were charged into a reactor, and were maintained 
15 at an inner temperature of from 70 to 80°C and agitated for 2 hours. Thereafter, the solvent was removed under 
reduced pressure to obtain an elastic polymer. 

20 parts by weight of the polymer and 60 parts by weight of dimethyl polysiloxane having a viscosity of 6 
centistokes were mixed and dispersed, followed by sufficient kneading under shearing conditions by means of 
a three-roll mill to obtain a silicone composition. The composition was a uniform pasty composition which was 
20 soft to the touch and had a viscosity of 32,000 cps. 

Thereafter, 50 parts by weight of the silicone composition and 50 parts by weight of water were mixed. As 
a result, it was found that mere agitation permitted water to be readily dispersed thereby obtaining a uniform 
creamy composition. 

For comparison, a mixture obtained prior to the kneading was agitated at room temperature for 2 hours by 
25 means of a planetary mixer instead of the three-roll mill. As a result, the polymer was not uniformly swollen 
and a pasty composition which was soft and smooth to the touch could not be obtained. Further, water was 
added to this composition but was not dispersed in the composition. The mixture was separated into two phases 
of an oil phase and an aqueous phase. 

From these results, the polymer of the invention is uniformly swollen in the silicone oil and is able to thicken 
30 the oD only when a satisfactory shearing force is applied thereto, thereby yielding a soft pasty composition. On 
the other hand, unless any shearing force is applied, such a pasty composition as in the above case cannot 
be obtained. 

Example 2 

35 

100.0 g of the organohydrogen polysiloxane of the following average compositional formula 

ch\ h 

40 II 

(CU 9 ) s SiO <SiO KHSi-OK Si(CH * ) 3 

I I 
CH a CB , 

45 62.0 g of ethanol, 23.6 g of a polyoxyalkylene of the following average compositional formula, CH 2 =CHCH 2 0- 
(C2H4O) 10 -CH 2 CH=CH2, and 0.3 g of an ethanol solution of 3 wt% of chloroplatinic acid were charged into a 
reactor, and were maintained at an inner temperature of from 70 to 80°C and agitated for 2 hours. Thereafter, 
the solvent was removed under reduced pressure to obtain a particulate polymer. 

33 parts by weight of the thus obtained polymer and 67 parts by weight of dimethyl polysiloxane having a 

so viscosity of 6 centistokes were mixed and dispersed, followed by sufficient kneading under shearing conditions 
by means of a three-roll mill to cause the polymer to be swollen thereby obtaining a silicone composition. The 
composition was a uniform pasty composition which was soft to the touch and had a viscosity of 24,800 cps. 
50 parts by weight of the silicone composition and 50 parts by weight of water were mixed. As a result, it was 
found that mere agitation permitted water to be readily dispersed thereby obtaining a uniform creamy compo- 

55 sition. 
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Example 3 

100.0 g of the organohydrogenpolysiloxane of the following average compositional formula as used in 
Synthetic Example 1 

5 

CH 3 H 
I I 

(CH 3)3 SiO -<SiO KHSiO K SH CH 3 ) 3 
II 

10 CH s CH 3 

75 g of ethanol, 49.4 g of a polyoxyalkylene of the following average compositional formula used in Example 
2, CH2=CHCH20-(C2H40) 1(r CH2CH=CH2 f and 0.3 g of an ethanol solution of 3 wt% of chloroplatinic acid were 

is charged into a reactor, and were maintained at an inner temperature of from 70 to 80°C and agitated for 2 hours. 
Thereafter, the solvent was removed under reduced pressure to obtain a particulate polymer. 

33 parts by weight of the thus obtained polymer and 67 parts by weight of dimethyl polys floxane having a 
viscosity of 6 centistokes were mixed and dispersed, followed by sufficient kneading under shearing conditions 
by means of a three-roll mill to cause the polymer to be swollen thereby obtaining a silicone composition. The 

20 composition was a uniform paste which was soft to the touch and had a viscosity of 10,600 cps. 50 parts by 
weight of the silicone composition and 50 parts by weight of water were mixed. As a result, it was found that 
mere agitation permitted water to be readily dispersed thereby obtaining a uniform creamy composition. 

Example 4 

25 

100.0 g of an organohydrogenpolysiloxane of the following average compositional formula 

CH 3 H 

30 (CH 3 ) 3 SiO SiO K«-<Si-0»-, Si(CH 3 ) 3 

CH 3 CH 3 ' 

57 g of ethanol, 13.5 g of a polyoxyalkylene of the following average compositional formula used in Example 
35 2, CH2 S5 CHCH 2 0-(C2H40) 1(r CH2CH=CH2, and 0.3 g of an ethanol solution of 3 wt% of chloroplatinic acid were 

charged into a reactor, and were maintained at an inner temperature of from 70 to 80°C and agitated for 2 hours. 

Thereafter, the solvent was removed under reduced pressure to obtain a particulate polymer (Composition 1). 
20 parts by weight of the thus obtained polymer and 80 parts by weight of dimethyl poiysiloxane having a 

viscosity of 6 centistokes were mixed and dispersed, followed by sufficient kneading under shearing conditions 
40 by means of a three-roll mill to cause the polymer to be swollen thereby obtaining a silicone composition 

(Composition 2). The composition was a u n iform paste which was soft to the touch a nd had a viscosity of 22,800 

cps. 50 parts by weight of the silicone composition and 50 parts by weight of water were mixed. As a result, it 

was found that mere agitation permitted water to be readily dispersed thereby obtaining a uniform creamy 

composition. 

45 



50 



55 
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Application 1: Face cream 

Formulation Parts by Weight 

1. Silicone Composition 2 of Example 4 10 

2. Trioctanoic acid glyceride 30 

3. 1.3-Butylene glycol 20 

4. Purified water 40 

5. Perfume 
Preparation: 



The ingredients 1 and 2 above were mixed to obtain a oil phase component. The ingredients 3 and 4 were 
mixed to obtain an aqueous phase component. The thus obtained aqueous phase component was added to 
20 the oil phase component under agitation to obtain an emulsion, followed by further addition of the ingredient 5 
and packing in a container thereby obtaining a product 

The resultant face cream was well spread and was wet to the touch. In addition, after application, the cream 
was felt cool with good feeling to the touch and good usability. 

25 Application 2: Foundation 

Formulation 

Parts by Weight 

30 

6 





1 . 


Composition 1 of Example 4 


1J 




2. 


Dlmethylsiloxane (viscosity 6 cps.) 


8. 


35 


3. 


Trioctanoic acid glyceride 


4 




4, 


Di glycerine triisostearate 


6 




5. 


Squalane 


8 


40 


6. 


Methylphenylpolysiloxane 


10 




7. 


Titanium oxide 


23 


45 


8. 


Mica 


14 




9. 


Pigment 


5 




10 


. Purified water 


20 


50 


Preparation : 





The ingredients 1 and 2 were mixed and dispersed, followed by kneading by means of a three-roll mill to 
cause the polymer to be swollen to obtain a silicone composition. The ingredients 3 to 6 were added to the 
55 thus obtained composition to obtain an oil phase composition. Thereafter, the ingredients 7 to 9 were mixed 
and powdered uniformly, which was added to the oil phase composition, followed by kneading by means of a 
three-roll mill. While the resulting mixture was agitated, the ingredient 10 was added, followed by packing the 
mixture in a container to obtain a product. 
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The thus obtained foundation was free of sticking and was cool to the touch with good spreadability , thereby 
giving a uniform foundation film and nsuring a makeup to last long. 



5 Claims 

1. A silicone polymer which is obtained by addition polymerization of at least one organohydrogenpolysl- 
loxane selected from the group consisting of those of the general formulas (1) and (2) 

(1) R^R^HcSiOt^oo 

10 (2) R^HkSlO^yj 

and at least one member selected from the group consisting of a polyoxyalkylene of the general formula 
(A) 

C m H 2nM 0(C 2 H 4 0) p (C 3 H fl O) q C m H 2nv1 (A) 
and an organopolysiloxane of the general formula (B) 

16 Ri d R* 6 SiO ( *<n>j/j 

provided that at least one selected from the organohydrogenpolysiloxane of the general formula (1) and 
the polyoxyalkylene of the general formula (A) is essentially used for the addition polymerization, wherein 
R 1 's may be the same or different in the respective formulas and represent an unsubstituted or substituted 
alkyt group having from 1 to 1 8 carbon atoms, an aryt group, an aralkyl group or a monovalent halogenated 

20 hydrocarbon group, R 2 represents an organic group of the general formula, C n H 7 nO(C 2 H i O) 1 (C 3 y\ a O) 9 R i f 

wherein R 4 represents a hydrogen atom or a saturated organic group having from 1 to 5 carbon atoms or 
a group of the formula, R 6 -(CO)- ( In which R 5 represents a saturated organic group having from 1 to 5 car- 
bon atoms, n is an integer of from 2 to 6, f is an integer of from 2 to 200, and g is an Integer of from 0 to 
200 provided that f + g is in the range of from 3 to 200, R 3 represents a monovalent hydrocarbon group 

25 having a vinyl end group and having from 2 to 10 carbon atoms, a, b, c, d, e, j and k are, respectively, 

such that 1.0 si a si 2.5, 0.001 sbsi, 0.001 s c s 1, 1.0 £ d £ 3.0, 0.001 £ e 3 1.5, 1.0 £ J si 3.0, and 
0.001 £ k 23 1 .5, p is an integer of from 2 to 200, and q Is an integer of from 0 to 200 provided that p + q 
is from 3 to 200. 

30 2. A silicone polymer according to Claim 1, wherein said organohydrogenpolysiloxane of the general formula 

(1) has a linear structure and comprises R 1 2 SiO units, R 1 sSiO 0i units, R 2 R 1 SiO units and HR'SiO units, 
wherein R 1 and R 2 are as defined in Claim 1. 

3. A silicone polymer according to Claim 1 or 2 wherein said organohydrogenpolysiloxane of the general fbr- 
^ mula (2) has R^SiO units, R^SiOo* units and R 1 HSiO units at the same time wherein each R 1 is as defined 

in Claim 1. 

4. A silicone polymer according to Claim 3, wherein said organohydrogenpolysiloxane of the general formula 

(2) is subjected to addition polymerization with the polyoxyalkylene of the general formula (A) wherein m 
is an integer of from 3 to 6. 

5. A silicone polymer according to Claim 1 , 2 or 3, wherein R 3 in the organopolysiloxane of the general formula 
(B) is a vinyl group. 

6. A silicone polymer according to any one of the preceding claims, wherein 1.9SaS2.1, 0.01 sbs 0.50, 
43 0.01 gcS 0.10, 1.9 S d si 2.1, 0.01 si e si 0.50, 3 ss f s 20, 0 s g si 20. 1.9 £ j s 2.1 , 0.01 S k £ 1.10, 3 

si p si 20, and 0 si q si 20. 

7. A pasty silicone oil composition capable of dispersing water, which comprises a mixture of: 

100 parts by weight of a silicone polymer as claimed in any one of the preceding claims; and 
so from 10 to 1000 parts by weight of a silicone oil, 

said mixture being kneaded under shearing conditions sufficient to cause said silicone polymer to 
be swollen with said silicone oil. 

8. A composition according to Claim 7, wherein said silicone oil has a viscosity of not higher than 10-^/5 
55 (100 centistokes) at 25°C. 

9. A composition according to Claim 7 or 8, wherein said silicone oil Is at least one linear or branched methyl- 
polysiloxane, methylphenylpolysiloxane, thylpolysiloxane, ethyl methyl polys iloxane, ethyl phenyl polysn 
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loxane or cyclic dimethyl polysiloxane. 

10. A composition according to Claim 7, 8 or 9, wherein the shearing conditions sufficient for the swelling of 
the silicone polymer are created by a three-roll mill. 
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